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DETAILED ACTION 

Request for Clarification and Reissuance of Office Action 

1 . Acknowledgement is made of tine Request for Clarification and Reissuance of 
Office Action filed 01-14-08. 

Applicant's request has been granted and a new office action follows correctly 
citing the relevant portions of the Nishizawa et al. reference. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.G. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-2, 5 and 7-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Schliebe et al. (US5957547) in view of Nishizawa et al. (US41 19678) 
and Aida etal. (US5540581). 

Re claim 1, Schliebe et al. clearly show and disclose 
A module comprising a connector (15, fig. 2) having metal terminals for 
connection, and a circuit board (31, fig. 2) mounting electronic components (32, 
fig. 2), said connector and said board being connected to each other through 
metal leads (20, fig. 3), wherein: the surface of said connector on the side being 
connected to said board, said metal leads. 
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Schliebe et al. does not disclose 1) said electronic components being 
sealed with the same thermosetting resin, and said thermosetting resin being in 
solid state at temperatures of 40°C or below before curing, 2) the thickness of 
said thermosetting resin sealing said electronic components being changed 
depending on the heights of said electronic components. 

In the same field of an electronic device, Nishizawa et al. teaches: 

1) said electronic components are sealed with the same thermosetting 
resin (a thermosetting resin [col. 6, line 61]), and said thermosetting resin is in 
solid state (a solid epoxy resin [col. 1, line 19]) at temperatures of 40°C or below 
(at temperatures below 50°C [col. 1, line 24]) before curing. 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to use the thermosetting solid state resin 
as taught by Nishizawa et al. to seal the electronic device of Schliebe et al., since 
Nishizawa et al. points out in [ABSTRACT], that the solid resin has a very good 
storage stability, excellent in the mechanical resistance, corrosion resistance, 
and solvent resistance. 

In the same field of an electronic device, Aida et al. teaches: 
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2) the thickness of said thermosetting resin sealing said electronic 
components is changed depending on the heights of said electronic components 
(injection-molding a molten thermoplastic resin into a molding having different 
thicknesses [ABSTRACT]). 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to adapt the injection-molding as taught by 
Aida et al. in the electronic device of Schliebe et al., in order to provide a molded 
part with excellent surface appearance, free from sink marks, even when the part 
has wall sections that vary significantly in thickness." (Aida et al., col.3, line 39) 

Re claim 2, Schliebe et al. clearly show and disclose 

The module according to Claim 1 , 

Schliebe et al. does not disclose said thermosetting resin being an epoxy 
resin that contains inorganic fillers and being in solid state at temperatures of 
40°C or below. 

In the same field of an electronic device, Nishizawa et al. teaches: 
said thermosetting resin is an epoxy resin (a solid epoxy resin [col. 1, line 
19]) that contains inorganic fillers (the fillers include calcium carbonate, calcium 
sulfate, barium sulfate and the like. [col. 9, line 43]) and is in solid state at 
temperatures of 40°C or below (at temperatures below 50°C [col. 1 , line 24]). 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to use the thermosetting solid state resin 
as taught by Nishizawa et al. to seal the electronic device of Schliebe et al., since 
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Nishizawa et al. points out in [ABSTRACT], that the solid resin has a very good 
storage stability, excellent in the mechanical resistance, corrosion resistance, 
and solvent resistance. 

Re claim 5, Schliebe et al. clearly show and disclose 
The module according to Claim 1 , wherein: ends of said metal leads are 
Inserted in through holes formed in said board and thereafter fixed by using a 
solder (fig. 3) or a conductive adhesive. 

Re claim 7, Schliebe et al. clearly show and disclose 
The module according to Claim 1, wherein: said circuit board is a printed 
board (31 , fig. 2), and a metal base or a plastic composite (35, fig. 2) for heat 
radiation is disposed just under said printed board mounting a power 
semiconductor chip (power switching devices [col. 2, line 21]) that generates 
heat. 

Re claim 8, Schliebe et al. clearly show and disclose 
The module according to Claim 7, except for said metal base or said 
plastic composite for heat radiation has a smaller area than said printed board. It 
would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use a thermally conductive composite having different 
size, since such a modification would have involved a mere change in the size of 
a component. A change in size is generally recognized as being within the level 
of ordinary skill in the art. In re Rose, 105 USPQ 237 (CCPA 1955). 
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Also, Fig. 3 sliows tine tliermally conductive composite is smaller than the 
spreader, (not the PCB, but the same functionality and similar structure). 
Re claim 9, Schliebe et al. clearly show and disclose 
The module according to Claim 1 , except for a metal or plastic-made jig 
for mounting said module in an automobile engine room or on an engine is 
disposed on a rear surface of said circuit board. It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to use a 
piece of flange for mounting said module in an automobile engine room, since 
using a flange for mounting was well known knowledge in the art and it involves 
only routine skill in the art. 

Re claim 10, Schliebe et al. clearly show and disclose 
The module according to Claim 1 , wherein: only the electronic-component 
mounting surface of said circuit board is sealed with said thermosetting resin, 
and an opposite surface of said circuit board is fixed to or disposed on a metal or 
plastic casing (fig. 2) including said connector by sticking, adhesion or a 
mechanical manner. 

Re claim 11, Schliebe et al. clearly show and disclose 
The module according to Claim 1, wherein: a metal or plastic composite 
(35) Is disposed on a surface opposite to said circuit board (fig. 2) with said 
electronic components and said thermosetting resin sealing said electronic 
components interposed therebetween (space of 21, as stated in claim 1, by 
injection-molding). 
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Re claim 12, Schliebe et al. clearly show and disclose 
A module comprising a connector (15, fig. 2) having metal terminals for 
connection, and a circuit board (31, fig. 2) mounting electronic components (32, 
fig. 2), said connector and said board being connected to each other through 
metal leads (20, fig. 3), wherein: (A) the surface of said connector on the side 
being connected to said board (fig. 2), said connector is disposed perpendicularly 
to a surface of said board (fig. 2) 

Schliebe et al. does not disclose 1) said metal leads, and said electronic 
components are sealed with the same thermosetting resin, said thermosetting 
resin is in solid state at temperatures of 40°C or below before curing, 2) the 
thickness of said thermosetting resin sealing said electronic components is 
changed depending on the heights of said electronic components, and said 
connector being covered with said thermosetting resin sealing said electronic 
components or disposed on a surface of said board on the side opposite to the 
surface covered with said thermosetting resin. 

In the same field of an electronic device, Nishizawa et al. teaches: 
1) said metal leads, and said electronic components are sealed with the 
same thermosetting resin (a thermosetting resin [col. 6, line 61]), said 
thermosetting resin is in solid state (a solid epoxy resin [col. 1, line 19]) at 
temperatures of 40°C or below (at temperatures below 50°C [col. 1 , line 24]) 
before curing. 
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Therefore, it would liave been obvious to one liaving ordinary skill in the 
art at the time the invention was made to use the thermosetting solid state resin 
as taught by Nishizawa et al. to seal the electronic device of Schliebe et al., since 
Nishizawa et al. points out in [ABSTRACT], that the solid resin has a very good 
storage stability, excellent in the mechanical resistance, corrosion resistance, 
and solvent resistance. 

In the same field of an electronic device, Aida et al. teaches: 
2) the thickness of said thermosetting resin sealing said electronic 
components is changed depending on the heights of said electronic components 
(injection-molding a molten thermoplastic resin into a molding having different 
thicknesses [ABSTRACT]), and said connector being covered with said 
thermosetting resin sealing said electronic components or disposed on a surface 
of said board on the side opposite to the surface covered with said thermosetting 
resin (injection-molding a molten thermoplastic resin into a molding 
[ABSTRACT]). 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to adapt the injection-molding as taught by 
Aida et al. in the electronic device of Schliebe et al., in order to provide a molded 
part with excellent surface appearance, free from sink marks, even when the part 
has wall sections that vary significantly in thickness." (Aida et al., col.3, line 39) 
4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schliebe 
et al. in view of Nishizawa et al. and Aida et al. as applied to claims 1-2, 5 and 7-12 
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above, and further in view of Yuhas et al. (US5464658), Selvaraj et al. 
(US20040044134), and Kouchi et al. (US20040247882). 

Re claim 3, Schliebe et al., Nishizawa et al. and Aida et al. disclose 

The module according to Claim 1, 

Schliebe et al., Nishizawa et al. and Aida et al. do not disclose said 
thermosetting resin has the following resin physical properties after curing, 1) 
linear expansion coefficient; 8 - 25 ppm/°C, 2) modulus of elasticity; 8 - 30 GPa, 
and 3) glass transition temperature; 80 - 200°C. 

In the same field of an electronic device, Yuhas et al. teaches: 

1) linear expansion coefficient; 8 - 25 ppm/°C (17.4 ppm/°C [col. 5, line 

42]), 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the electronic device of Schliebe 
et al. by replacing the resin with the resin having same expansion coefficient as 
taught by Yuhas et al., in order to provide improved registration in multilayer 
printed circuit boards and provide balanced thermal expansion in both the warp 
and fill directions. (Yuhas et al., [ABSTRACT]) 

In the same field of an electronic device, Selvaraj et al. teaches: 

2) modulus of elasticity; 8 - 30 GPa (flex modulus, GPa 9.71 [0054]), 
Therefore, it would have been obvious to one having ordinary skill in the 

art at the time the invention was made to modify the electronic device of Schliebe 
et al. by replacing the resin with the resin having same modulus of elasticity as 
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taught by Selvaraj et al., "for a process which unequivocally leads to linear, solid 
polymeric phosphate with no possibility of residual halogen-phosphorus linkages 
which result in corrosion of common resin processing equipment." (Selvaraj et 
a!., paragraph [0002]) 

In the same field of an electronic device, Kouchi et al. teaches: 
3) glass transition temperature; 80 - 200°C (a glass transition temperature 
of 170°C [0030]). 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the electronic device of Schliebe 
et al. by replacing the resin with the resin having same glass transition 
temperature as taught by Kouchi et al., "for low cost production of large size fiber 
reinforced composite material." (Kouchi et al., paragraph [0003]) 
5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schliebe 
et al. in view of Nishizawa et al. and Aida et al. as applied to claims 1-2, 5 and 7- 
12 above, and further in view of Kouchi et al. (US20040247882). 

Re claim 4, Schliebe et al. clearly show and disclose 

The module according to Claim 1, 

Schliebe et al., Nishizawa et al. and Aida et al. do not disclose wherein: 
the glass transition temperature of said circuit board is 150°C or higher. 
In the same field of an electronic device, Kouchi et al. teaches: 
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the glass transition temperature of said circuit board is 150°C or higher (a 
glass transition temperature of 170°C [0030]). 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the electronic device of Schliebe 
et al. by replacing the circuit board with same glass transition temperature as 
taught by Kouchi et al., "for low cost production of large size fiber reinforced 
composite material." (Kouchi et al., paragraph [0003]) 
6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schliebe 
et al. in view of Nishizawa et al. and Aida et al. as applied to claims 1-2, 5 and 7- 
12 above, and further in view of Belopolsky (20040062015). 

Re claim 6, Schliebe et al. clearly show and disclose 

The module according to Claim 1 , 

Schliebe et al., Nishizawa et al. and Aida et al. do not disclose said 
electronic components are electronic components including a ball grid array or a 
chip scale package, and a circuit board mounting said BGA or CSP has through 
holes having diameters of 0.1mm - 10 mm and allowing said thermosetting resin 
to flow via said through holes. 

In the same field of an electronic device, Belopolsky teaches: 
said electronic components are electronic components including a ball grid 
array (BGA's [0002]) or a chip scale package, and a circuit board mounting said 
BGA or CSP has through holes having diameters of 0.1mm - 10 mm (through 
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hole diameters 1 .1 mm [0023]) and allowing said thermosetting resin to flow via 
said through holes. 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the electronic device of Schliebe 
et al. adapting the BGA and the same size of the through hole as taught by 
Belopolsky, "The present invention relates to surface mounted electrical 
components having improved retentive properties." (Belopolsky, paragraph 
[0001]) 

7. Claims 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schliebe et al. in view of Nishizawa et al., Belopolsky, Aida et al. and Ishida et al. 
(US5571854). 

Re claim 13, Schliebe et al. clearly show and disclose 
A method for fabricating a module in which a connector (15, fig. 2) having metal 
terminals for connection, a circuit board (31 , fig. 2) mounting electronic 
components (31, fig. 2), and metal leads (20, fig. 3) connecting said connector 
and said board to each other (fig.3), 

Schliebe et al. does not disclose 1) the mounting electronic components 
including a BGA or a CSP, 2) preparing thermosetting resin that is in solid state 
at temperatures of 40°C or below before curing; 3) said connector and said board 
are molded with a resin, sealing the surface of said connector on the side being 
connected to said board, said metal leads, and said electronic components with 
the same thermosetting resin by using one of said molding machines; and 



Application/Control Number: 10/563,333 Page 13 

Art Unit: 2831 

changing the thicl<ness of said thernnosetting resin sealing said electronic 
components depending on the heights of said electronic components in said 
sealing step, 4) the method comprising the steps of: preparing one of a low- 
pressure transfer molding machine and a compression molding machine with 
molding pressure of 5 - 70 kg/cm2 and molding temperature of 150 - 180°C, or 
an injection molding machine with molding pressure of 20 - 100 kg/cm2 and 
molding temperature of 150 - 180°C; 

In the same field of an electronic device, Belopolsky teaches: 

1) the mounting electronic components including a BGA (BGA's [0002]) or 

aCSP, 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the electronic device of Schliebe 
et al. adapting the BGA mounting as taught by Belopolsky, "The present 
invention relates to surface mounted electrical components having improved 
retentive properties." (Belopolsky, paragraph [0001]) 

In the same field of an electronic device, Nishizawa et al. teaches: 

2) preparing thermosetting resin (a thermosetting resin [col. 6, line 61]) 
that is in solid state (a solid epoxy resin [col. 1, line 19]) at temperatures of 40°C 
or below (at temperatures below 50°C [col. 1, line 24]) before curing; 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to use the thermosetting solid state resin 
as taught by Nishizawa et al. to seal the electronic device of Schliebe et al., since 
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Nishizawa et al. points out in [ABSTRACT], that the solid resin has a very good 
storage stability, excellent in the mechanical resistance, corrosion resistance, 
and solvent resistance. 

In the same field of an electronic device, Aida et al. teaches: 

3) said connector and said board are molded with a resin (thermoplastic 
resin [ABSTRACT]), sealing the surface of said connector on the side being 
connected to said board, said metal leads, and said electronic components with 
the same thermosetting resin (injection-molding a molten thermoplastic resin into 
a molding [ABSTRACT]) by using one of said molding machines; and changing 
the thickness of said thermosetting resin sealing said electronic components 
depending on the heights of said electronic components (injection-molding a 
molten thermoplastic resin into a molding having different thicknesses 
[ABSTRACT]) in said sealing step. 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to adapt the injection-molding as taught by 
Aida et al. in the electronic device of Schliebe et al., in order to provide a molded 
part with excellent surface appearance, free from sink marks, even when the part 
has wall sections that vary significantly in thickness." (Aida et al., col. 3, line 39) 

In the same field of an electronic device, Ishida et al. teaches: 

4) the method comprising the steps of: preparing one of a low-pressure 
transfer molding machine (preheated to 105°C by a transfer molding machine 
[col. 5, line 40]) and a compression molding machine with molding pressure of 5 - 
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70 kg/cnn2 and molding temperature of 150 - 180°C (molding material which had 
been filled in a 175°C mold after preheated [col. 5, line 39]), or an injection 
molding machine with molding pressure of 20 - 100 kg/cm2 and molding 
temperature of 150 - 180°C; 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the electronic device of Schliebe 
et al. by adapting the same way of molding as taught by Ishida et al., "can satisfy 
both requirements for good mold filling qualities and inhibition of formation of 
flash during molding, so that use of this molding material allows marked 
reduction of time and labor for after-working of the molded products " (Ishida et 
al., [col. 5, line 57]). 

Re claim 14, Schliebe et al. clearly show and disclose 
The method for fabricating a module according to Claim 13, said circuit 
board is fixed to or disposed on a metal or plastic casing by sticking or adhesion 
to which said connector is tentatively fixed in advance (fig. 2), 

Schliebe et al. does not disclose thereafter said electronic components 
and a connector portion are integrally molded with said thermosetting resin. 
In the same field of an electronic device, Ishida et al. teaches: 
thereafter said electronic components and a connector portion are 
integrally molded with said thermosetting resin (by a molding machine [col. 5, line 
44]). 
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Therefore, it would liave been obvious to one liaving ordinary skill in the 
art at the time the invention was made to modify the electronic device of Schliebe 
et al. by adapting the same way of molding as taught by Ishida et al., "can satisfy 
both requirements for good mold filling qualities and inhibition of formation of 
flash during molding, so that use of this molding material allows marked 
reduction of time and labor for after-working of the molded products " (Ishida et 
al., [col. 5, line 57]). 



Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Any inquiry concerning tliis communication or earlier communications from the 
examiner should be directed to Xiaoliang Chen whose telephone number is 571-272- 
9079. The examiner can normally be reached on 7:00-5:00 (EST), Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego Gutierrez can be reached on 571-272-2245. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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